Résumé. 2014 Une instabilité convective oscillante est prédite si on chauffe, par le bas, un échantillon planaire de cristal liquide cholestérique ou smectique A.
1. Introduction. -The study of convective instabilities, generated by external temperature gradients, in liquid crystals is interesting for at least two reasons. First convective instabilities are nonequilibrium phase transitions from a state of higher to a state of lower symmetry [1, 2] . Since liquid crystals already have a reduced symmetry (compared to simple fluids) a further reduction of the symmetry by convective structures has to be expected and will lead to new effects. Secondly the experimental investigation of thermal instabilities in liquid crystals, which has mainly been addressed to nematics during the last years [3] [4] [5] [6] , can yield information on various hydrodynamic parameters like viscosities and static susceptibilities.
In nematics the existence of a stationary and of an oscillatory convective instability is established both theoretically [7] [8] [9] and experimentally [3, 5, 6] . The former is due to the orientational degree of freedom and to the anisotropy of the heat conduction Ka :1= 0.
An analogous instability based on ~ 5~ 0 and the additional translational degree of freedbm (reflecting the broken translational symmetry in one dimension) exists in cholesterics [10] [11] [12] and smectics A [12] (hereafter this instability will be called translationanisotropy instability, TAI). In the simplest approximation (e.g. temperature independent pitch or distance of the layers) the TAI is stationary [10, 11] .
In the present letter we theoretically predict the existence of a second, manifestly oscillatory instability (OSI) For the conserved quantities p (mass density), g (momentum density) and cr (entropy density) and for displacement vector of the layers R characterizing the broken translational symmetry along p we use nonlinear hydrodynamic equations whose reversible parts have been derived recently [13] and whose irreversible parts are a straightforward generalization of the linear terms given by Martin, Parodi and Pershan [14] .
Although the hydrodynamic equations for smectics A and cholesterics are identical only in their linearized form to lowest order in the wave vector k, the differences do not play a crucial role for the oscillatory instability considered here (1) . Furthermore it should be noticed that the phenomenological parameters occurring in the hydrodynamic equations (viscosities and static susceptibilities) can assume different nume-(1) The differences in the hydrodynamic equations for smectics A and cholesterics are much more important for the TAI mentioned above. This point will be discussed in detail elsewhere [12] . [10] ), which is the same order of magnitude as A7~ for TAI.
The critical frequency c~ ~ 5 x 10-2 Hz. Both Wc and A7~ ~ will rise, if d and po are lowered.
In figure 1 we have plotted schematically the Fig. 1 In figure 2 we have plotted schematically the space time pattern for the variations bR2, bT and V, in the Fig. 2. -Mechanism of the oscillatory instability in a smectic A liquid crystal : T hydrodynamic velocity ~, + warmer, -colder regions.
above mentioned limit. There is no permeation. The elastic oscillations of the layers are driven by the external temperature gradient.
In conclusion our analysis shows that an oscillatory convective instability can occur in smectics A and cholesterics. We hope that our theoretical prediction will stimulate experimental research like in the case of nematics where the oscillatory instability was also predicted theoretically [9] and has been found afterwards experimentally [5, 6] .
